The aims of this study were to demonstrate the trend of overall mortality rate and premature mortality rate for select types of cancer in Japan and to assess the utility as a target indicator. The age-adjusted mortality rate for the total population (overall mortality rate) and that for persons under 65 years of age (under 65 mortality rate) for stomach cancer, liver cancer and lung cancer from 1950 to 1997 in Japan were calculated. Moreover, the turning point year of the mortality trend was estimated using a regression model of the rate of annual increase in each mortality rate. As the results show, a dedine in the under 65 mortality rate preceding a decline in the overall mortality rate was observed in stomach cancer and male liver cancer. Also, the under 65 mortality rate due to lung cancer seemed to begin to dedine in recent years for males, while the overall mortality rate has been increasing. This study suggests that the premature mortality rate is a more sensitive indicator of the effectiveness of cancer prevention. Hence, because of not only the larger burden of premature deaths but also the sensitivity, premature mortality is considered to be suitable as a target indicator for cancer prevention strategies.
Introduction
Recent health policies and health plans commonly set health targets and their objectives. Nationwide public health policy such Healthy People in the United States ~' 2) and Health of the Nation and Our Healthier Nation in the United Kingdom 3 4) include target indicators and their objectives. Although the plan may be completed when this article is published, the Japanese Ministry of Health and Welfare is developing a new public health plan and strategies, named "Health Japan 21", which aims to reduce the incidence of non-cgmmunicable disease, especially lifestylerelated disease such as cancer and cardiovascular disease 5). The plan is considered to include some kinds of health goals: target indicators and their objectives as well as other nationwide health plans.
As target indicators, premature mortality such as the The burden of disease and death for a younger population is greater because the life expectancy is longer than that in the case of an older population. Hence, it is natural that premature death is viewed as a higher priority issue than elderly death. However, if overall mortality and premature mortality show a similar trend, we don't need to adopt premature mortality particularly as a target indicator. The aims of this study were to demonstrate the time trend of age-adjusted mortality rate for selected types of cancer in Japan and to compare them. Moreover, using a regression model of the rate of annual increase in mortality rate, we estimated the turning point year when the increasing mortality rate began to decline. Also, considering these results, we tried to assess the utility of premature mortality rate in a health policy and in the evaluation of cancer prevention strategies. 155
Methods
In this study, we focused on stomach cancer, liver cancer and lung cancer, because the mortality rate for stomach cancer and that for liver cancer have significantly changed, showing a decline rather than an increase in their time trend in the period for which data are available and lung cancer is now viewed as the highest priority issue in Japan.
The age-adjusted mortality rate for the total population (overall mortality rate) and the mortality rate for persons under 65 years of age (under 65 mortality rate) for stomach cancer, liver cancer, and lung cancer were calculated for the period from 1950 to 1997 with consideration given to sex and age-specific mortality~.',l. The mortality rate was adjusted according to the age distribution of the Japanese standard population in 1985 ,o). The period for which liver cancer mortality was calculated was limited from 1968 to 1997, because of the availability of data on sex and age specific mortality.
The turning point year was estimated by regression analysis. The turning point year means the year when the increasing trend in mortality rate begins to decline. At first, the rate of annual increase in mortality was calculated. Next, a formula for the relationship between calendar year and the rate of increase was established as a linear regression model. As the turning point year, the year when the rate of increase was assumed to be zero was estimated by an extrapolation method using the computation formula. As well, turning point year was estimated in age-specific mortality for some kinds of cancers: stomach cancer, male liver cancer, and male lung cancer. The statistical analysis package SPSS 7.5/PC was used for the linear regression analysis.
Results
Figures 1 to 3 show the time trend of the overall age-adjusted mortality rate and under 65 mortality rate for stomach cancer, liver cancer and lung cancer, respectively. In the case of stomach cancer, the overall mortality rate was increasing in the 1950's, while the under 65 mortality rate plateaud or began to decrease. The overall mortality rate distinctly began to decrease after the 1960's.
Mortality due to liver cancer in males, both the overall mortality rate and the under 65 mortality rate, had been increasing dramatically since the late 1970's. As the method for death reporting and certification was changed in 1995, an artificial increase in the mortality rate was observed TM TM Interestingly, the under 65 mortality began to decrease clearly in the 1990's, while the trend of the overall mortality rate was not conclusive. The mortality rate for liver cancer in females was lower and does not show a noticeable trend like that seen for males.
As shown in Fig. 3 , the overall mortality rate for lung cancer in males had been increasing rapidly. Although not conclusive, the under 65 mortality rate for male was observed to plateau or slightly decline in the 1990's. For females, the mortality rate was lower than that for males, but it had been increasing steadily even in the 1990's.
As an example of the trend of the rate of annual increase in mortality rate, Fig. 4 shows the trend for stomach cancer in males. The formula for this trend obtained by regression analysis for the overall mortality rate and the under 65 mortality rate is 'rate of increase=326.4 -0.17 • year', 'rate of increase=278.6 -0.14 • year', respectively. The turning point year estimated using each of these formulas, when the rate of increase is zero, was 1962 and 1952, respectively.
The turning point year for each category of mortality was estimated as well, and the results are shown in Table 1 . Regression analysis was performed using data for the period from 1975 to 1997 for stomach cancer, female liver cancer and female lung cancer. However, to make the coefficient of determination (R 2) larger, data for the periods 1950-1985, 1975-1997 and 1965 -1997 for stomach cancer, male liver cancer and male lung cancer, respectively, were used. With respect to the types of cancer that showed a significant change in the trend from an increase to a decline, stomach cancer and male liver cancer, the turning point in the under 65 mortality rate was found to precede that of the overall mortality rate. The estimated turning point year for lung cancer in males was estimated to be 2000 for the overall mortality rate, and 1986 for the under 65 mortality rate. This finding reflects the fact that the under 65 mortality rate began to decrease in the late 1980's but the overall mortality rate had not yet begun to decrease.
For female liver cancer, the turning point year was estimated to be 1983 for overall mortality rate and 1996 for under 65 mortality rate. However, the coefficient of the formula was positive, which reflects the fact that there was a change in the mortality trend from a decline to an increase.
